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d t tC J; "5 Z n Oji^tCG a fc N ^«|J^ t|5lB§ 
(000 1 ] 

iia rznoj ttm-ti. ) mmimi^-ti>:fjmizm 

[0002} 

^^tta (cvD) s(cj:-o-ct#^>n« nmr-nm}^ 

»fs nm^7-l 066 1 5^^^^. ^g3T7-288 

0 4 9-f-^?g, #^¥8-5 08 1 5-f-i.^lg) . 

VIST'S) o^-c. 

[00 03] tz^tK v-—^-Tyu-'^3> 

ffit:ijt->T. ZnO{iM4'^r^'-fe7':J'— i: K-f-S-|3l 

*^'fS"&$iX7t (Tetsuya Yamamoto and Hiroshi Yoshid 
a;J Appi.Phys.Vol.38 L166-L169(1999)>M.Joseph.H.Ta 
bata and T.Kawai;J Appi.Phys.Vol.38 L1205-L1207(19 
99)) , 
[00 04} 

3 3^, 5 9M. 1 9 9 8^) l?(cj:0- 

mfm*^ hY-\f>-^-ttmnv- e y^rii n s z n 

O jiM<iT-# -C t P SZ n O fiM{4T-# fc. 

[00 0 51 c:o«^i:LT, u-i^'-r r U- h 

V^z-ffll^T G a 2 O3 t Nj OS-fiS'KC K- fc- > -^''LT 

. # <i>it7t Z n OS^IiSffitaT-*) S t v ^ 3 mS^ft 
[00061 



aN^-tJr' y hS-fflv^Sdttci 0ZnO?il8lfcGai: 

N$giJ^{Cl5lB#K-f ^'^•■tS*^ i/^v:{4GaNSrh'- 

mjjmx'hh. 

[00071 ^^(T^mwfmv^ Ltzz n omnsi 

li, Ga*<Nt^-^L./iGaN^ ^'-y-y L-CfflVi 
|.Ci:tCJ:oT. Ga.t^Nt^-^LtzmX'ZnOm^'^ 

izmThtti. mm<r)pmznommi}^n(:>iih, z 
(oznommzii. niBmizs,-r^7mtymizm-ti> 

^tLTJi. B. Al . Ga, I nmi}mf(^tl. VBfil 
C07c5gi: LT{±. N. P. As. S b^*<^{f /5>ix^. 

[00 081 z nomm^mfS.-ti>:fjmtLxii. 

•y rJ' 'J L V ^i-^ j: ( m B 

^m^'^i>zti)n'^h, mmtLxii. si, sic. 

■^-^r-fr, GaN, NdGaOj, LiGaOj, Li 

[0009] GaN^'— ir'>y G tf^^Lt: 
G a N S-^ao L/L* Z n O ^' y h t LT«6fflT'# h . 
ZCO%^. GaN^'-y.y hfi. M;c{f, Tsicr):fTmX' 
Kf^-C'#l..a) ZnO^*fcGaNS^*^^<zg^L 
/t^. r^;?.LTGaN$-jI-g-L7tZnO^'-^'7 hS: 
mi^-r^. b) ±iaa) <^^-^r-.y hS-^^^ OaNt 

zno<7)mm:S'-y'-y h^mit-t^, 

[00 10] GaN^^—y-yh^ZnO^-yy 

{4, ^J^{f, TE<50J; etCfflV^S. a) ZnO:$'-y-y 
h±tC/h>r^^<OGaN:J'->-- y h^ieMf b) Zn 
OrJ'-y-y htGaN^'-y.y hSrM^TEat-^. G 
aN^'-y-y hi: LT(4, GaN«)5K. GaNSffil. i 

tziiGa.Nm^im. GaN-ft^^-t^xiimm^mx' 

[0011} ^-ifyy-t^GaNcomama. ZnO 

GaNtZ n02r|H|^^C^^i?t^i>?.y^•.y y y^/^TS 
*\ ZnO:?-i>-'-y hfcGaNrJ'-^-'.y h$r3cS(c;fflt^ 
T^^7t<4A>'N' y:? 'J >i^tXi>^\,\ 
(00 12} GatNi:mHzm\>^tim^. GatO<7) 
S-^x;t.;l.':^-{46 Skcal/moK Zni:Oco^-^X;t>/l^ 
»4 6 8 kcal/Bol , G a t N«0^-g^x;t«;l'^— <4 2 6 
0 k cal/fflol , Z n t Ncof*-g-X;t.;l.^— {4^HJX'$>^ 
*^ g^tfiT-fOZ n Or^-y-y h<7)X.'^••y rJ' U V^^tcJ; 
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N - G a - N 5r 0 < Z n O^fa^" N 
SrlROartf^ijtrS-C^I.. miie^OfcfcOGai: N<0^ 

^^th:Ltl,zXr)^ Gai:N^S"J^{C|5lB#K-b'>;J'' 

■r-&:^rai; G aN K-h':^^''t-|.:^ffi^$«-ri. ^ t 
iST^s. pall^lt^^^s^:r^'-lr7•:^«ig^±, *«;io 

»« c m-3JjU:. $ 1 019 c m-3iJLhS>S<0**Mi L 

[0014] ^^m<n-^mzxh z n o^MfJX^fi. 

IcS^Sr^irtS. -mz^ ZnO?iffil4'T'«. Znt 

0£7)«^7&i<t^ii^Wffil«Ol : It-h-rtlhZtifih 

<n^Xmi. ¥-i-~tLX^<fzih\,z, ffiaSfiipSZ 

tmti'^hh. ^^N--y ^ u y^nm%^z^mimv-thz 
t;t*^oT. mwmmt. msmvm. 

(0015] *^HfliO:^raT'ff (^fLSfiffiJitpSZ nO 
^S^, B5^I^$i^Tl^l.ffiSfi[<75nSZnO^:ffl;^l 
-^ip-ti: I. C .!: ck 0 , ^i'h^teffiftg-C'cOjtx U ^ h o ri^ 

j^m^rVN'-fx (±|®m«!l) , ^Wt 
^X^mMm^Vyy-Jx^ (TFT) ^t-e<ojS;ffl*< 

(00 1 6] 

BUT ^^yU>"CSPF-210SR FitjgjSfe;7.>'^-y ^ "J ^j^'JIfiS- 
fi4 0inm. Ji? 1 mmiOZ n O^^'-y y h 
iLKzmmS.Q a Nf»*?: ^-yP K7"UX t/v:g2 m m , 
/f^O. 1--0. 5mm<7)/hfrtecOGaN:?— 
OiieSiaTg^-^/v:. Oj i: Nj cOii^^fttftCT . « 
St LT:3-::^y^'7 0 5 9;i!r7>?.$-fflV^/::. RFtg:;] 
150W. ^^^13. 5 6MHz. E:>j4 0mTo r 



r, aSigS2 0 0*C, tI®ISSggl5 0mm, fiKMB^S 
120^i:L7t. GaN^'-y--y hcoSWSrZnO:?- 
^' -y h cOffimtit LT, 20%i:LTGaN Oj^Joft Sr 
laSt^c. K^ii-fiEJtti. Oj/COj + Nj) =60% 

(00 1 7] ^(||51J2 

'hfr^S^OGaN^'-ir'.y h&4 Oiia^aTGaN^'-y 
•y hOffiaSrZn -y hcO®mtp!^L-C< 10% 

[0 0 18] lt!K09l 

GaN:^-y-yh«rfflv %=5:t ^Wi-Hi: , 1 1 IS) 

WX'xn",^^)yir\,ti, 
[00 1 9] itSK^2 
/J^>i-^*OG a N -y h ^ 2 0 MiaT G a N ^'-y 
•y h<^ffi«^ZnO^'->-'-y hOffiatcMLT. 5%i: 

LTti^Hi, Sl*fefl»li )in\:.^nx'xt^-js^)y^\. 

(00201 0i«. mmmi. 2. immi. 2izj: 
^ximLfzznomm<^m^\-^W6^mmnzxi> 

xi,znommii^\'^m}-^wtmT^mi:&L-ox^^i,z 

(0021 J I22{i. Hi^WlltCio-Cf^LJtZnO 
^li<^)X||[5Itlf|S:^S-^-t. 01tJj:tXia2{cj:O, # 
i-h -^^«lSfcT 8 5 %tU:cO^H^m3KS3i*5r t 

•0(0002) iEi6i<oz n ommf^x^tiz tt^lp 

(00 22] laSli, HSfifi^ 1.-2*3 J:tXitSS0!ll. 2 

CO G a N rJ' - y -y h t Z n O - ^r' .y h CO ®m i: Z n 

miffSftSSr^L. q&lHJglttJi, (0002) mtfx^W^ 
2r*-f. ia3*>^>. GaN85jna:*^'jijg{C^<^Si:Z 

MM2C0ZnO^Mc0yN'yK^-vyr^^-r. ZnO{4 

w^^m^wxh 0 . -yrjis . 3 5 e 

VT'ftl.. GaN?ra?jD^-5.C:i:T\ K^^ yr^f 
3. 3 5eV*-<i>3. 2 5 e V<59«^*(BllC>'7 h LT 

1, 2{Cct-5Tf^LfcZnOfiJicO«m6<l1ttt^^ 
■r. GaNM^D<7)«^{2{4ffi«;*'*B<a!l^-C&^r*'o 

(0023] 
[151] 
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GaN/ZnO 

mmt (%) 


Q cm 


c m"' 


cm» As 


/— • "fin inr 




20 


100. 2 


6x10" 


11. 2 


P 


mmm2 


1 0 


3 7. 6 


9x10'" 


1 8. 5 


P 


immi 


5 


9 3. 1 


4x10'^ 


32. 2 


n 


imm2 


0 











[0024] ^liO. GaNSrGaN^'-ir' y hi:Z 
fs^eSr^LTtA^, 1 0%13l±<:0^PM-C'^JPl-?.ii: 

;KXPS) tcJ:oTGaigJK{l*>J5%t:'S>5C:i:*<^ 

[ 0 0 2 5 ] ^ 1 iC^fG a N iS^jDdi 1 0%<DmmM 
2t^-g-tc;f§<?,fi;tZnO^K«OVan der Pa 
u w(C J; hm:^n'\t<r>m^lz V , KlJg 18.5c 
m2/V -sec, ^^0Tm&9. 0X1 QiSc 

fi£*^^TtgTj) S C: i: 7&^'^ ? n-t . 
[00 2 6] 

mm^Etti:. 02/(Oj + N2) =5 0%i:LAcm 



[0027] 
[00281 it^B 

im^^m^k. L^cwwi, ustfiaji f:i5it^t:';^>'^ 

[0029]^2tC. Zn O^Mfm^-cOK^^i-Etfci: 

, »KiaK^ i: «0;^>'\- >y U V^^tcjS G a 
Nj^n»t. X>'N- y^;^';<4'i7)B!^aaiB*<0$lJ<»3&*^f^ 

[0030] 
[%2] 





Q cm 


cm"* 


cn» /Vs 






2 9. 6 5 


3. 2 9X10" 


6 4. 1 1 


P 


mm A 


2 9. 8 1 


1. 0 7X10'^ 


2. 0 1 


P 




0. 91 


9. 12X10" 


7. 5 


n 



[0031] 

\^xmmmt=^w&^^\i:.nm-h ztif^x-^^. 



[02] m2ii. mmmi<oz nomm<^xi^MVi^m 

^^■ti/yyx'hh. 

[03]03<i. HSfiWl, 2.Jt«^l- 2c7)GaN 
^'-y -y h i: Z n O^-^-' y h<?)®aiti: Z n O^KtO 

[04] Il4{i. ||ifeCT2^0ZnO^JK<0>'^'y^'^■v•y 
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[03] 



[041 
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0 10 20 
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